
746 Ferrier—The Functions of the Brain. 

Reviews and bibliographical ^olictH 

I.—THE FUNCTIONS OF THE BRAIN. 

Functions of the Brain. By David Ferrier. M. D., etc., with 
numerous illustrations. G. P. Putnam’s Sons, New York. 
323 Pages. 

(concluded from last no.) 

We now come to the most important part of Dr. Ferrier’s 
work,—that which relates to the “functions of the cerebrum.’’ 

After pointing out briefly the nature and value of the re¬ 
searches of Flourens, concerning the cerebral functions, and the 
fresh impulse given to the study of cerebral physiology and 
pathology, by the publication of the views of J. Hughlings 
Jackson, whose influence on this book is clearly traceable, Dr. 
Ferrier passes at once to the subject in hand. He discusses the 
dictum, as to the non-irritability of the gray cortical substance 
of the hemispheres. In the course of this discussion, he sharply 
criticises Nothnagel’s declaration (Virchow's Archiv. LVIII. P. 
420), that the latter had been able to irritate mechanically, by 
means of a fine needle, the posterior part of the cerebral hemi¬ 
spheres in a rabbit. Dr. Ferrier makes it highly probable, that 
the phenomena witnessed by Nothnagel were really due to 
wounding of the corpora quadrigemina, instead of the cortical 
layer which in the rabbit covers those bodies. 

The doctrine of the non-excitability of the cortex, as regards 
chemical and electrical irritation, is next briefly discussed and 
rejected, at least, in so far as electrical excitation goes. He ad¬ 
mits that to Fritsch and Hitzig are due the discovery of the fact, 
that the cortex of the cerebrum is, or seems to be, exci¬ 
table by the electrical current. He takes no further no¬ 
tice of the caustic strictures of Hitzig, (Vntersuchungen ueber 
das Gehirn, &c.) than to express regret, that he should have 
been misunderstood as implying priority of discovery, or as ne¬ 
glectful of the work of the German experimenters. His mode 
of treating Dr. Hitzig, is in striking contrast to that he himself 
had received at the hands of the latter. The book indeed, is 
eminently free from the customary unpleasant features of con- 
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troversial writings, and the spirit more than ordinarily candid 
and judicial. 

His own method is next contrasted to that of Fritsch and 
Hitzig, the latter having chiefly used the galvanic current, Dr. 
Ferrier, the induced or faradic. Dr. Ferrier replies briefly and 
reasonably to the criticisms, (many of them bitter) as to his 
use of the induction current, and shows that the conditions of 
his experiments have been partially misapprehended. Various 
conditions affecting the success of the experiments, are named, 
and among them one is mentioned, the neglect of which he de¬ 
clares, has misled Fritsch and Hitzig. They employed a gal¬ 
vanic current mostly, of a certain strength, at various times, 
and to various parts of the cortex. But Dr. Ferrier says: “var¬ 
ious regions of the brain differ in regard to their degree of 
excitability. A current sufficient to cause decided contraction 
of the orbicularis oculi, will frequently fail to produce any move¬ 
ment of the limbs. By arbitrarily fixing a standard of stimu¬ 
lation which was thought sufficient, Fritsch and Hitzig, failed 
to elicit most important positive results of deep significance, in 
regions of the brain which they choose to call non-excitable. 

“There is no reason to suppose one part of the brain excitable 
and another not. The question is, how the stimulation mani¬ 
fests itself. Though it is obviously advisable to use no stronger 
current than is sufficient to produce a definite result, the meas¬ 
ure of the intensity of the stimulus to be employed in each case, 
is the degree of definite and decided localization of effects uni¬ 
formly attainable." (P. 130.) 

He defends his mode of using a faradic current, of varying 
intensity, and states the mean strength of current to have 
been derived from 8 c. m., of the secondary coil of DuBois 
Reymond’s instrument, and an electro-motive force equalling 
that of a single Daniel’s cell. He compares the action of the 
currents and gives quite strong reasons for choosing as he did, 
the induced, instead of the galvanic current; but the reasons 
referred to are now so well known as to not require re-statement. 

He replies to the objection urged by Dupuy, Carville and 
Duret and others as to extra-polar conduction of the current, so 
as possibly to excite parts to which the electrodes are not applied 
and thus to complicate results. But while he admits the fact 
of extra-polar conduction, he denies the deductions made from 
it. Dupuy and others have held that instead of excitation of 
the cortex, the current is conducted by the moist brain sub¬ 
stance downward to the basal ganglia, especially the corpus- 
striatum which being thus excited, the movements follow. Dr. 
Ferrier says, that “ incitation of the corpus striatum causes a 
general contraction of the muscles of the opposite side of the 
body, and it is impossible, by applying the electrodes directly to 
the surface of this ganglion, to produce localized contraction of 
any one muscle, or group of muscles.” (P. 133.) But, while 
this may be a sufficient answer to the objection urged by M. 
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Dupuy and others, neither view represents the probable truth, 
as we have learned to regard it. We have, for some time past, 
been convinced that it is not necessary that the gray matter of 
the cortex, or any other part of the nervous system, should be 
held as excitable by any artificial means whatever. It has 
seemed more probable to us, that, instead of the gray matter, 
(cells) the fibres of the cortex, which pass downwards towards 
the basal ganglia, or which pass from one convolution or area of 
(be cortex to another, are excited by the current, as it is well 
known nerve fibres can be in other parts of the nervous system, 
and in this way, either the gray matter of the cortex or of the 
motor basal ganglia is excited, not by the electrical stimulus 
directly, but in the natural way, by the nerve fibres, which ter¬ 
minate in it. 

This view is, of course, perfectly agreeable to the doctrine of 
the localization of function in the cortex, and avoids the real 
objections which lie against a form of the doctrine, which 
makes direct artificial excitability of the gray matter one of its 
essential factors. 

It also will enable us to explain the occurrence of the phe¬ 
nomena following the excitation, without supposing them to be 
due to extra-polar conduction, since there does not seem to be 
any actual proof that such is the fact. Dr. Ferrier opposes the 
following arguments to the hypothesis of conduction. He says, 
“ A conclusive overthrow of the theory of conduction is the fact 
that stimulation of the Island of Reil, which immediately over- 
lies the corpus striatum, causes no movements, while the more 
distant parietal regions at the same time react, actively and 
definitely to the same stimulus.” (P. 134.) Also the relations 
of chloroform narcosis to the electrical excitation of the hemi¬ 
sphere and basal ganglia, are mentioned as being seriously op¬ 
posed to the conduction theory. They may be also held at first 
sight, as opposed to the view of the case we have enunciated 
above, but a little attention to the case will show such is not 
the fact. But while Dr. Ferrier denies that the phenomena 
made manifest in his experiments were due to direct excitation 
of the corpus striatum, he admits that the results of the experi¬ 
ments may be, and in fact, are, complicated by “ lateral diffu¬ 
sion and irritation of neighboring centers and tissues. This 
constant source of error can only be eliminated by carefully 
repeated experiments, and with the aid of the complementary 
method of localized destruction of the centers in question.” 

The view which we have offered above, but which is not men¬ 
tioned as if novel, is also confirmed by the experiments of Bur- 
don Sanderson, well known already to our readers. He re¬ 
moved the cortical motor centers in animals, so as to expose the 
underlying white matter, but found that the same movement 
could be caused by exciting the exposed white substance of the 
hemisphere, as followed previous excitation of the gray matter 
which had formerly overlaid it. Says Dr. Ferrier, to deduce 
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from Sanderson’s experiments, that the cortical centers are not 
motor, and that the movements in reality depend on the corpus 
striatum, is no more reasonable than it would be to argue, that, 
because the same muscular contractions which result from irri¬ 
tation of the corpus striatum, can also be excited by direct 
excitation of the crura cerebri, or the motor columns of the 
spinal cord, therefore, the corpus striatum has no motor func¬ 
tion. Such conclusions only indicate a grave misconception of 
the constitution and evolution of the nervous centers. Essen¬ 
tially the same movements are differently represented in differ¬ 
ent centers. Many of the muscles of respiration, are reflex ly 
co-ordinated in the medulla oblongata, are also under the con¬ 
trol of the will, and centrally represented in the cerebral hemis¬ 
pheres. The motor combinations which are integrated in the 
corpus striatum, are again differentiated in the cerebral hemi¬ 
spheres, both with essentially different significations. This re¬ 
representation of the same movement in different centers, is an 
important guide to the true interpretation of the facts of the 
physiology, as well as the pathology of the cerebro-spinal system. 

“ The highest nerve centers cannot, however, act indepen¬ 
dently of the lower, nor can the functions of the one be under¬ 
stood, out of relation to the other.” (P. 137.) 

We have given so much space as we have in relation to the 
method of investigation adopted by Dr. Ferrier, and the results 
of the same, because we feel them to have a higher importance 
than has been accorded to them by many who have given them 
their attention. 

Dr. Ferrier now passes to a description of the cortex of the 
brain of the monkey, more especially the convolutions and sulci 
of the same. We cannot follow him in this portion of his work, 
nor into the detailed results of his experiments, interesting and 
suggestive as they are. Besides, on the monkey, many experi¬ 
ments were made on the cortex of the brains of dogs, jackals, 
cats, rabbits, Guinea-pigs, rats, pigeons, frogs and fishes. The 
results are stated with some fulness, and also comparisons of the 
same are made, which it would be interesting to discuss, but we 
have no space in this notice,in which to allude to them. We 
must refer to the work itself for details and illustrative sketches. 
Brief remarks are added, as to the results of experiments on 
the basal ganglia, but we must omit any farther notice of these 
subjects for the present. We pass to Dr. Ferrier’s discussion of 
his results. 

He recognizes that “ the mere fact of motion following stimu¬ 
lation of a given area does not necessarily signify a motor re¬ 
gion. The movements may be the result of some conscious 
modification, incapable of being expressed in physiological 
terms, or they may be reflex, or they may be truly motor, in 
the sense of being caused by excitation of a region in direct 
connection with the motor parts of the crus cerebri.” The 
method of stimulation alone, requires to be supplemented by 
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others, especially by that of the destruction of localized areas. 
In the chapters which follow is a critical discussion of the ques¬ 
tion at issue. It was the fortune of Dr. Ferrier that he was 
able to conduct the most of his experiments on the brains of 
the higher monkeys, which most nearly resemble the human 
brain. 

Excitation of the angular gyrus, (a part of the parietal 
lobe), is followed, as a rule, by movements of the eyeballs, and 
often with movements of the head to the opposite side, etc. 
But Dr. Ferrier ascribes these phenomena not to excitation of a 
motor cortical center, but to excitation of the cortical center of 
visual sensations, from which the movements are supposed to be 
excited in a reflex way. Destruction of the angular gyrus 
causes, according to Dr. Ferrier, total temporary loss of vision 
in the opposite eye, and, if the lesion is accurately circumscribed, 
loss of vision is the only result observed. No motor paralysis 
follows. Various proofs of these statements are offered, which 
seem to render them quite probable. 

Excitation of the “ superior temporo-sphenoidal convolution,” 
in the monkey, is followed by sudden retraction or pricking up 
of the opposite ear, wide opening of the eyes, dilatation of the 
pupils, and turning of the head and eyes to the opposite side.” 
Upon the whole, Dr. Ferrier concludes that the movements ob¬ 
served are not excited by acting directly on a cortical motor cen¬ 
ter, but by exciting the cortical perceptive center for auditory 
impressions, and in this way rousing the animal to such action 
as the hearing of sounds might produce. Very interesting con¬ 
firmation of this view was derived from experiments conducted 
on certain animals which depend much on their hearing. Bi¬ 
lateral destruction of the convolution in question, or of a defi¬ 
nite part of it, appeared, so far as could be told, to produce deaf¬ 
ness. Destruction of the hippocampal region (hippocampus 
major and uncinate convolution), abolishes tactile sensibility on 
the opposite side of the body. Dr. Ferrier appears to be fully awaie 
of the gravity to the animal of this lesion, and has taken meas¬ 
ures accordingly to exclude complications. To avoid wounding 
other parts, a peculiar method of operating was adopted, which 
is given by the author. To our mind, these experiments leave 
but little doubt as to the correctness of the inferences drawn 
from them by Dr. Ferrier, especially if they are taken in con¬ 
nection with the observations of Veyssi£re (Recherches Cliniques 
et Experimentales sur V Hemianesthesie de Cause Cerebrate, Paris, 
1874, etc.), Charcot, Raymond, Rendu and others. 

But the facts contributed by these observers just mentioned, 
do not so much refer to the cortical centers of general sensibility 
as to the locality of the peduncular expansion of fibres, which 
appears to constitute the path of general sense impressions on 
their way to the cortex, but they nevertheless seem to support 
the views of Dr. Ferrier. 

The subiculum cornu ammonis, is next referred to. “ Irri- 
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tation of the subiculum in the monkey, cat, dog, and rabbit was 
attended by similar phenomena in all; viz., a peculiar torsion of 
the lip, and a partial closing of the nostril on the same side. 
This is evidently the outward expression or reflex indication of 
the excitation of subjective olfactory sensations of an intense 
character. Similar reaction is produced by the direct applica¬ 
tion to the nostril of a powerful or disagreeable odor. As a 
rule, the reaction was limited to the nostril on the same side, 
though in the rabbit both nostrils usually reacted conjointly.” 

This fact of the occurrence of the movements on the same 
side as that to which the irritated hemisphere belongs, is quite 
agreeable to the anatomical fact, as it seems to be, that there is 
no decussation of the olfactory nerves. 

“ Unilateral lesion of the subiculum does not abolish smell on 
both sides, but causes diminution of smell on the one side; viz., 
the side of lesion,—a fact which disproves the decussation of the 
olfactory paths in the anterior commissure.” The general re¬ 
sult of the experiments was the “ localization of the centers of 
smell and taste in close relation to each other, in the lower por¬ 
tion of the temporo-sphenoidal lobe.” This localization by ex¬ 
periment Dr. Ferrier thinks, receives strong confirmation from 
certain clinical phenomena which have been observed, especially 
in cases, where, in consequence of severe blows on the vertex, 
there has been loss of the senses of smell and taste, and in which 
there was reason to believe there had been lesion of the parts in 
question. Under this head, the discussion is a very interesting 
one. but we have no space in which to examine it. 

Next in order, the results of an experimental investigation 
into the functions of the occipital lobes, are given. No positive 
results of value are arrived at. But Dr. Ferrier says, "'nega¬ 
tively, however, this method of experimentation establishes facts 
of the utmost importance.” 

“ The removal of the occipital lobes is without effect, on the 
faculties of special sense, or the powers of voluntary motion.” 
“The functions of circulation and respiration are likewise unaf¬ 
fected.” But “ after removal or disorganization of the occipital 
lobes, the appetite for food is abolished, the animals refusing 
that which formerly they exhibited a great liking for. This L 
have tested in various animals and various ways” One case, 
however, occurred in the course of his experiments, which 
tended, apparently, to overthrow his conclusions, as to the oc¬ 
cipital lobes being the cerebral seat of hunger. But, says our 
author, “notwithstanding the recovery of the one animal, I am 
clearly of opinion, from an extensive observation of the effects 
of localized destruction of various regions of the cerebral hemis¬ 
pheres, that there is a causal relation between the removal of 
the occipital lobes and the annihilation of the appetite for food.” 

But, he continues, on another page, “ I am far from regarding 
the evidence adduced in support of the relation of the occipital 
lobes to the visceral sensations as of the same weight as that 
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relating to localization of region of special sense. Farther in¬ 
vestigations by new methods, aided by careful clinical and patho¬ 
logical observations, may serve to throw more light on a very 
obscure subject.” (P. 197.) Under this head, some very inter¬ 
esting and suggestive remarks are made in regard to the clin¬ 
ical relations known to exist between abdominal disease, and 
various states of the abdominal viscera, and the condition of 
the brain and the emotions, and vice-versa. We do not know 
of a more fruitful and practically interesting inquiry than the 
one now indicated, but we dismiss it for the present, promising 
to return to it specially at some other time. Incidentally, Dr. 
Ferrier was able to observe, that injury to the posterior cerebral 
lobes did not abolish the sexual appetite. 

But, conjecturally, he locates the sexual appetite in “ the oc- 
cipito-temporal convolutions, or those connecting the lower and 
inner part of “the temporo-sphenoidal, with the occipital lobe.” 
* * * * “The value of this hypothesis I leave” says he, “ to 
be tested by further physiological and pathological research.” 

Next in order is a consideration of the comprehensive subject 
of cortical “ motor centers.” Most of the decisive experiments 
were conducted on the higher monkeys, whose brains most 
nearly resemble the brain of man. The “motor zone,” as it 
has been called, lies in the cortex partly of the front and partly 
of the middle portion of the brain about the fissure of Rolando. 
This part of the cortex appears to be clearly connected by means 
of descending fibres with the motor masses in the basal system, 
comprised in the corpus striatum and nucleus lenticularis, or 
extra ventricular portion of the corpus striatum. But this 
subject has been so extensively noticed and discussed in all its 
phases, in the pages of this Journal and others, as to render a 
detailed review unnecessary at this time. 

Dr. Ferrier endeavors to meet, in this work, many of the 
objections which have been made, not only to the general doc¬ 
trine of the localization of function in the cerebral cortex, but 
also those made to his own researches, whether as regards his 
methods, or his deductions, and upon the whole, he succeeds 
very well in every way, in attaining his object. But to ad¬ 
equately notice these at length would require a long article. 
It seems to us that something would be gained and nothing 
lost by Dr. Ferrier, if he would abandon his position in regard 
to the direct excitability of the gray matter by artificial means, 
in favor of that of the excitability of the fibres in and beneath 
the cortex, the case would be simplified, especially in avoiding 
a troublesome though not a fatal objection. 

In this part of the work it is, that Dr. Ferrier endeavors to 
answer the various objections made to his experiments, and his 
conclusions from them. 

To the objections drawn from experiments made on animals 
lower in the scale than monkeys, he replies that the constitu¬ 
tion of the cortex is so much more complex ip the latter as conj-* 
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pared with the rabbit, cat or dog, as to make comparisons diffi¬ 
cult, and, critically speaking, sometimes impossible. Homolo¬ 
gous parts must be selected in different animals, to render the 
experiments truly comparable, but such parts cannot always be 
pointed out in the animals most often experimented on. Ade¬ 
quately to criticise, therefore, experiments on the monkey 
should be principally used as the subject, in the one case as in 
the other. But this has never been done by any one as it has 
been done by Dr. Ferrier. No one, so far as we know, can lay 
claim to having conducted such extensive researches on these 
highest of all mammals next to man. 

In general, it is contended, that the lower down the animal is 
in the scale, as regards the perfection and complexity of the 
nervous system, the less marked are the distinctions of cortical 
areas, and the more capable are the subordinate centers, of per¬ 
forming the offices apparently devolving on the cortex in the 
higher animals. Various circumstances, it is said, must be taken 
into the account, and duly considered, to make the researches 
conducted on one species comparable with those conducted 
on another species. 

Then the facts of carefully observed cases of paralysis, includ¬ 
ing post-mortem results are invoked to support the doctrine of 
motor cortical centers. The objection that destruction of the 
supposed motor centers in rabbits, cats, dogs, etc., does not lead 
to permanent paralysis of the related groups of muscles, is met 
by the statement that paralysis, or at least, impairment of mo¬ 
tion, is practically permanent in the monkey. Then, in cases 
where only one center is destroyed, and the other in the op¬ 
posite hemisphere is left intact, the movements may yet occur, 
oil the principle enunciated by Dr. Broadbent, that is, that of 
bilateral actions of the members or trunk, excited from either 
hemisphere, on account of the association of the two halves 
of the cord, medulla, etc., by means of commissural fibres. 

He rejects, and we think, wisely, the law of functional sub¬ 
stitution of Oarville and Duret (toi de la substitution function- 
tdle), or the loi de supplcance of Flourens, Longet and Vulpinn. 
which assume if one part of the cortex is destroyed, that some 
other part may, and, in point of fact, often does, vicariously 
assume its functions. “Such a mode of interpretation,'’says 
he, “seems to me not a whit more justifiable than the supposi¬ 
tion that the organ of sight might take up the functions of t he 
organ of hearing, or that a nerve might at one time be a motor 
nerve, and at another a sensory nerve, or perform both functions 
at once.” 

We entirely agree with the principle embodied in these re¬ 
marks, and yet must object to the illustration offered of it. Dr. 
Ferrier clearly implies, in the latter part of the quotation just 
made, that a motor nerve could not convey impulses as a sen¬ 
sory nerve, or might not convey both kind of impressions indiffer¬ 
ently. But though the subject is still in a state of uncertainty, 
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scientifically speaking, yet it seems to us that the evidence, such 
as it is, all looks in one direction, that is to show that motor 
and sensory nerve fibres are structurally the same, and might 
possibly be substituted the one for the other. The differences, 
it is probable, do not lie in the nerves themselves, but in their 
peripheral and central apparatuses of termination. This view 
would seem to be supported in some measure, by certain ex¬ 
periments of MM. Philippeaux and Vulpian and later of Bert. 
But to pass on: The real motor apparatus, in the lower ani¬ 
mals, more particularly, lies below the cortex, in the basal sys¬ 
tem, and subordinate portions of the eerebro-spinal axis. 

The region of automatic movements, even of the highest 
character, whether acquired or not, lies in the main, below the 
cortex. In the opinion of Dr. Ferrier, “ the corpus striatum is 
the center in which movements primarily dependent on volition 
proper, tend to become organized” and hence automatic. 

The opinion of Nothnagel, that the affection of motility which 
results from injury to the so-called motor centers, is due to pa¬ 
ralysis of the muscular sense, is rather carefully examined. 
Also the opinion of Hitzig, who held tnat the disordjr of motil¬ 
ity in question is due, not to destruction of a cortical motor 
center, or of the path from mind to muscle, but on the contrary, 
destruction of the path from the muscle to the mind. This 
opinion does not differ essentially from that of Nothnagel. 

He also canvasses the opinion of Schiff (Archiv f. Exp. Pathol- 
ogie und Pharmacologic, Bd. III., 1874, p. Ill), who has held that 
‘•the disorder of motility is essentially an ataxy dependent on 
loss of tactile sensibility.” In reply, Dr. Ferrier says that “the 
facts of localized convulsions in man from irritation of the cor¬ 
tex completely dispose of this supposition. For it is found that 
in those cases in which limited convulsions occur, the move¬ 
ments are not preceded by or associated with any sensation further 
than that which accompanies the violent muscular contractions. 
But the most conclusive proof of the untenability of Sehiff’s 
hypothesis, is the fact that sensibility to touch, pain, &e., is ab¬ 
solutely unimpaired after destruction of those centers. * * 
* * * Schiff argues that because animals in which 
the cortical centers are destroyed, resemble in their gait the 
movements of animals in which the posterior columns of the 
cord are divided, and because in the latter case the ataxia is due 
to diminution or abolition of the sense of contact, therefore the 
cerebral ataxy is due to a similar cause. Mere resemblance, how¬ 
ever, is not identity, even though we were to admit the fact of 
resemblance to the fullest extent. The resemblance utterly fails 
in the case of a monkey, where there is no ataxy, but complete 
paralysis, and the phenomena in the dog, which Schiff relies on 
in support of his view, are clearly due to a paresis of movement 
not amounting to complete paralysis, a condition which has al¬ 
ready been accounted for.” To the views of Nothnagel and 
Schiff, Dr. Ferrier opposes a direct denial of the fact, as to the 
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loss either of the “muscular sense” or “muscle consciousness” 
(Hitzig). Dr. Ferrier, indeed, seems to doubt the existence of a 
muscular sense. But we cannot share his doubts. He does not 
seem to have noticed the anatomical researches of Sachs, which 
clearly show the existence of sensory nerves as belonging to the 
muscles. But this question is not without its difficulties, and 
we cannot in this place enter on its discussion. 

Dr. Ferrier next turns to the “antero-frontal regions of the 
brain,” electrical irritation of this portion of the brain was at¬ 
tended as a rule by negative results. “ Removal, or destruction 
by the cautery, of the'antero-frontal lobes, is not followed by 
any definite physiological results.” But to this statement the 
following exception is made: Animals thus operated on, “while 
not actually deprived of intelligence, had lost, to all appearance, 
the faculty of attentive and intelligent observation." 

In another chapter the discussion of this subject is resumed, 
and we will not further notice it now any more than to say, that 
no positive conclusions as to the functions of the parts in ques¬ 
tion, was reached by experimental means. 

In a note to Chapter IX., Dr. Ferrier gives attention to the 
singular views which have been enunciated the past few years, 
by Dr. Brown-S6quard, in regard to the physiology of the brain, 
and which have been fully noticed in the pages of this 
Journal. Dr. Ferrier very properly rejects, as we have done 
from the first, Dr. Brown-S6quard’s “cases,” as not satisfying 
‘ the requirements of scientific evidence in a question of this 
kind,” also the views of Goltz (Pflueger's Archiv.), which we 
have formerly noticed at length, he rejects as not having been 
adopted, in view of our author’s later and fuller experiments on 
monkeys. 

His experiments seem to have been thoroughly conclusive as 
to the effects of the complete destruction of the corpus striatum 
on one side, that is, there was complete loss of motility on the 
opposite side of the body. His experiments in regard to the de¬ 
struction of the optic thalami were numerous, and of such char¬ 
acter as to lead him to declare, that “to assert in the face of 
these facts that sensation can still continue, notwithstanding 
the total destruction of the optic thalami, both cells and medul¬ 
lary fibres, is to assert nothing less than a physical impossibility. 
***** * The recorded instances, there¬ 
fore, of so-called destruction of the optic thalamus without loss 
of sensation, must be put down as only partial lesions, and un¬ 
less more satisfactory evidence is brought than the mere naked 
eye appearances, of the optic thalamus in such cases, they can¬ 
not for a moment be placed against the positive cases, now nu¬ 
merous, in which loss of sensation has been demonstrated to re¬ 
sult from lesions situated in this ganglion.” 

He disputes outright, on experimental grounds, the declaration 
by Nothnagel, that rabbits, in which the optic thalami had been 
destroyed did not differ very noticeably from the normal. We 
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have no doubt that Dr. Ferrier is substantially correct in his 
general conclusion that the optic thalami are in the path of 
sense impressions, on their way toward the cerebral cortex. 
Indeed, we deem any statement wholly aside from the truth of 
the case which denies that the total destruction of the optic 
thalami, is not attended by derangements of function. Is it 
possible that such a complex and central mechanism as the op¬ 
tic thalamus, is devoid of functions, as it must be to make its 
destruction productive of no symptoms ! It is simply impossi¬ 
ble. And yet some such conclusion would seem to have been 
deduced from Nothnagel’s experiments. This chapter is con¬ 
cluded by a remarkably clear and judicious general summary of 
the functions and relations of the corpora striata, and optic 
thalami, and which we would be glad to quote in full if our 
space would permit. But we can do no greater service to our 
readers, who are seeking information on this subject, than to re¬ 
fer them to the work itself. 

They are the seats, according to him. of the higher acquired 
automatic movements, and they die below the domain of con¬ 
sciousness, and are, hence, “outside of the sphere of psychical 
activity proper.” 

We will close our notice by a brief glance at the chapter en¬ 
titled, “ The Hemispheres psychologically considered.” He 
clearly admits two phases as belonging to this subject—objective 
and subjective. 

He says that “in their subjective aspect, the functions of the 
brain are synonymous with mental operations, the consideration 
of which belongs to the science of psychology, and the subject¬ 
ive method of investigation. No purely physiological investiga¬ 
tion can explain the phenomena of consciousness.." With this 
declaration we most heartily agree. He adopts the opinion of 
Bain, who says when “we speak of a mental cause, a mental 
agency, we have always a two-sided cause; the effect produced 
is not the effect of mind alone, but of mind in company with 
body.” 

But it will not be possible for us to notice adequately the 
chapter now under consideration. It is filled with suggestive 
remarks on the organic conditions of mental states and actions, 
with most of which we can coincide. But the discussion of 
many points in regard to the physiological psychology of the 
brain, are waived until the appearance of another work by the 
author, which it is his purposes to consecrate to “Diseases of the 
Brain.” 

The remaining two chapters are devoted to a “diagrammatic 
summary” of his views in relation to the mechanism of the cen¬ 
tral nervous system, and to “Cerebral Topography.” They are 
both highly interesting, but cannot be noticed in this place. 
We had intended to have given some space to a statement of our 
own views in regard to the functions of the brain, which do not 
very materially differ from those held by Dr. Ferrier, but will 
reserve such a statement until another occasion. 
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In closing our notice of Dr. Ferrier’s book, we cannot do so 
without expressing our high sense of its value. Its spirit is ad¬ 
mirable. The style is simple and clear. The thought is healthy 
and unusually correct. One of the best features about the book 
is its suggestiveness. On the whole we can safely pronounce it 
the most valuable contribution by any one individual to the 
physiology of the brain, made since the publication of the re¬ 
searches of Flourens. And this judgment is passed after a criti¬ 
cal comparison of this work with that of Dr. Hitzig’s, which 
was reviewed at length in an earlier volume of this Journal. In 
its production, Dr. Ferrier has taken a high rank among living 
physiologists, and is secure of being assigned an honorable place 
in the history of physiology. We shall look with much inter¬ 
est for his promised work on the “ Diseases of the Brain.” 

II— PUTNAM-JACOBI: REST FOR WOMEN. 

The Question of Rest for Women During Menstruation. 

The Boylston Prize Essay of Harvard University for 1876. 
Illustrated. By Mary Putnam-Jacobi, M-D. New York. 
G. P. Putnam’s Sons. 1877. 202 pages. 

In a prize essay one naturally looks for extraordinary merit, 
and in the essay before us we find it. Its two hundred and 
thirty-two pages are replete with prize thought, in reply to the 
inquiry, “ Do women require mental and bodily rest during 
menstruation ?” 

The first of the six sections is introductory and historical, the 
first subject considered being that of sex as a limitation. The 
development of sex, as is well known, is a mark of progress from 
a lower to a higher order of life, whether vegetable or animal. 
But the author shows that this law hr.s hitherto been applied, 
not to sex as such, but to the kind of sex, and that kind is the 
masculine. “Not the accidents of the sex or the abnormal ex¬ 
ercise of its functions, but the sex itself is regarded as a patho¬ 
logical fact.” The medical literature on the subject abounds in 
such expressions as “morbid condition,” “natural infirmity,” 
etc. “ The morbid effects of menstruation,” according to the 
authorities, are manifold and grave, even to the extent of “ tem¬ 
porary insanity,” as Storer would say. 

Under this head of “ morbid effects,” the author shows that 
the modern doctrine of King, viz., that menstruation is a di¬ 
sease of civilization, had its origin with Roussell, as early as 1805. 
It is, as the author of the essay states, quite in contrast with 
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